Polycrystalline samples of Fe2BiMO7 (M = Sb, Ta) compounds with pyrochlore-type structure were synthesized for the first time by the molten salts method. The compounds were obtained in one hour at 950ºC. The structures were determined by Rietveld refinement. Through Mössbauer spectroscopy and X-ray photoelectron spectroscopy, the site occupancies and ionic states of the cations in the pyrochlore structure were investigated.
hours to eliminate the remaining iron oxide phase [9] . The X-ray diffraction patterns were measured at room temperature using a Siemens (D5000) diffractometer with Co Kα radiation and a Fe filter in 0.02° steps from 10° to 120°. The X-ray spectra were refined with the Rietveld program MAUD [10] .
The room temperature Mössbauer spectra were recorder with a constant acceleration spectrometer, using thin absorbers (20 mg/cm 2 ) made with the obtained powders and using a 25 mCi 57 Co source in a rhodium matrix. All the Mössbauer spectra were fitted with the Recoil 1.05 software [11] .
X-ray photoelectron spectroscopy (XPS) measurements were performed in an ultra-high vacuum (UHV) system Scanning XPS microprobe PHI 5000 Versa Probe II, with an Al Kα X-ray source (h= 1486.6 eV), and an MCD analyzer. The surface of the samples was etched for 10 to 30 minutes with 2.0 kV Ar + . The XPS spectra were obtained at 45 o to the normal surface in the constant pass energy mode, E0 = 100 eV (surface survey) and 10 eV (high-resolution narrow scan). Deconvolution adjustment for the XPS spectra was made by a least square process with the Spectral Data Processor software [12] . (Table I ). For both synthesized samples, the A(16d) site occupancy was about 20%. In the Fe2BiSbO7 compound, iron cations occupy the A(16d) site, and in the Fe2BiTaO7 sample, the A(16d) site are occupied by the tantalum cations (table II) , in good agreement with the peak intensity adjustment. These results match well with those previously reported [7, 8] . It seems that the only effect of washing with HCl is to remove the unreacted Fe2O3 living a pure pyrochlore compound phase. with HCl, corresponding to a pure pyrochlore phase (4b).
RESULTS

X-ray diffraction and Rietveld refinement
Mössbauer spectroscopy
X-ray photoelectron spectroscopy
To determine the valence state of ions in the Fe2BiSbO7 and Fe2BiSbO7 pyrochlore compounds, room temperature X-ray photoelectron spectroscopy studies were performed. Figure 5 shows the X-ray photoelectron spectroscopy survey spectra from 0 to 750 eV after 30 minutes of Ar + etching the polycrystalline Fe2BiSbO7 -HCl and Figure 6 shows the deconvolution of the high-resolution XPS spectra for the Fe 2p core level. The XPS spectra comprise a simple spin-orbit split doublet with narrow, symmetric components in which energy split is about 13.2 eV. The detailed shape of the signal is fitted assuming the contribution of four components belonging to two different chemical states of the Fe. to Fe 2+ , due to Ar + ion etching for the Fe2BiTaO7 pyrochlore, is observed.
High-resolution XPS spectra for the Bi4f core level are shown in figure 7 . In the Fe2BiTaO7 compound, the features at 163.03 eV and 157.72eV correspond to the Bi4f5/2 and Bi4f7/2 core levels, whose energies differ by 5.31 eV [21] , The other two features, located at 161.3 eV and 156.9 eV, correspond to the same core levels, but then in metallic Bi. For the Fe2BiSbO7 compound, the corresponding core levels energies 0.7 eV chemical shift to lowers energies: 162.33 eV and 157.02 eV, and 160.2 eV and 154.9 eV, respectively (see Table IV ). The Bi4f metallic response observed is related to some bismuth reduction caused by the argon ion (Ar + ) sputtering, as reported before [21] [22] [23] . and an interesting asymmetric feature associated with Sb4d. In order to attain a reasonable fitting for this last feature, two unresolved peaks are necessary: one for Sb4d3/2 and the other one for Sb4d5/2. It seems that antimony inside Fe2BiSbO7 pyrochlore structure acts with a 5+ and 3+ mixed valence [24] [25] [26] . 
CONCLUSION
Pyrochlore type compounds Fe2BiSbO7 and Fe2BiTaO7 where synthesized for the first time by molten salts method at 950ºC in just one hour of heat treatment. Rietveld refinement, Mössbauer spectroscopy, and XPS spectroscopy lead us to clarify the cation behavior inside the two different pyrochlore compounds. In one case, for the Fe2BiSbO7, the impossibility of the Sb cations of being eight coordinated promotes that Fe 3+ cations in high spin state partially occupying the A(16d) site in the crystal structure but at the same time this complex cation occupancy promotes a mixed oxidation state for the Sb cations in the pyrochlore structure. Meanwhile for the Fe2BiTaO7 pyrochlore the fact that Ta 5+ could be eight coordinated permits that this kind of cations partially occupies the A(16d) sites promoting a more stable crystal configuration.
